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Abstract/Synopsis

Structural elucidation and proteomic characterization of PSI-LHCI complexes under iron deficiency in Chlamydomonas and Rice

Introduction

Photosystem is a multiprotein component containing chlorophylls and carotenoid molecules. Each holocomplex can be divided into two components: (a) the core complex (PSI or PSII. PSI-LHCI supercomplex is composed of 18 currently known protein subunits (PsaA to L,  N, P and Lhca1 to 4) and approximately 200 non-covalently  bound cofactors spread between the core complex and the LHCI in higher plants. Whereas C.reinhardtii PSI-LHCI is much larger than higher plant, which contain 23 subunits (PsaA to L, N, and O and Lhca1 to 9 LHCI subunits) and 260 non-covalently bound cofactors spread between the core complex and the LHCI. Among the abiotic stresses, Fe-deficiency constitutes a major factor leading to reduction in crop yield. Although iron (Fe) is the fourth most abundant element in the Earth’s crust, its low bioavailability makes it a limiting nutrient for life. The present study undertaken in chlamydomonas, which is a modal organism for studying the photosynthesis, and rice, which is an important food grain crops of the world.
Conclusions
	The arrangement of LHCI subunits follows as: Lhca 5, Lhca 1, Lhca 6, Lhca 4, Lhca 7, Lhca 8, Lhca 2 Lhca 9 and Lhca 3 from our model. 
	PsaO subunit was located at PsaH, PsaI and PsaL subunits thus it may be involved in state transition mechanism.
	Protein-Protein interactions among PSI-LHCI subunits of C. reinhardtii are more abundant than higher plants. 
	Nine peptide tag antibodies Lhca1 to 9 were developed and affinity purified. 
	OJIP transient data indicated a substantial reduction in photochemical electron transport in iron deficient cultures.
	77K fluorescence emission spectra and density gradient ultracentrifugation of thylakoids shows that PSI/PSII ratio decreased under iron deficient conditions.
	Immunoblotting results revealed that LHCI subunits are dissociated more than PSI core under iron deficiency.
	Among PSI core subunits PsaA and PsaB were more stable under iron deficiency conditions compare to PsaC, PsaD and PsaE.
	Among the LHCI subunits, Lhca1-5,and  7 to Lhca9 in C.reinhardtii and Lhca3 and Lhca4 in Rice are dissociated under iron deficiency conditions. 
	The altered proteins from 2D (2D electrophoresis) spots of PSI-LHCI supercomplexes from C.reinhardtii were identified from MALDI-TOF data using MASCOT/Expasy server. 
2D western blot results of rice PSI and LHCI subunits showed similar alterations in the protein content like in C. reinhardtii and this was identified from MALDI-TOF data under iron deficiency conditions.

